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Another Step Forward in CT Angiography*
João A. C. Lima, MD
Baltimore, MarylandCoronary angiography has been the “holy grail”
of noninvasive cardiovascular imaging. From the
first attempts to image coronary arteries by non-
invasive imaging (1,2), the complex motion of
this arterial system in humans has been recog-
nized as the most important challenge to be met.
The small luminal diameter of the coronary vessel
and its capricious trajectory in 3-dimensional
(3D) space represent additional challenges to
noninvasive imaging. Moreover, in the case of
computed tomography (CT), calcification repre-
sents an additional obstacle to coronary angiog-
raphy in patients with advanced coronary artery
disease (CAD).
See page 177
In this issue of JACC: Cardiovascular Imaging,
Achenbach et al. (3) report that the increased
temporal resolution of dual-source CT scanning
may improve the CT’s ability to evaluate the sever-
ity of lesion stenosis, particularly in patients who do
not achieve adequate heart rate control during the
examination. These findings highlight the impor-
tance of the ratio imaging/diastolic time interval
even when gating and short scanning times (10 to
12 s) are used. Although a previous study (4) had
indicated such an effect, this is the first study to
demonstrate it by random assignment of patients to
single- or dual-source CT imaging with or without
heart rate control. The investigators also demon-
strate that an aggressive protocol to reduce heart
*Editorials published in the JACC: Cardiovascular Imaging reflect the
views of the authors and do not necessarily represent the views of JACC:
Cardiovascular Imaging or the American College of Cardiology.
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Baltimore, Maryland. Dr. Lima receives grant support from GE Medical
Systems, Toshiba Inc, Siemens Medical Systems, Astellas, and Bracco.rate with beta-blockers during imaging is only
successful (by the stringent criterion of heart rate
60 beats/min) in up to 60% of patients with
suspected CAD.
The appraisal of what have been the major
technologic developments in CT angiography
confirms the initial belief that motion control
represents the most important requirement for
noninvasive coronary imaging. In the case of CT,
because spatial resolution in the z (or axial)
direction is inversely proportional to slice thick-
ness, the ability to image the coronary arterial
system by multislice CT became feasible only
when 12 to 16 slices separated by 1 mm or less
could be rotated fast enough (0.5 s or less) to
cover at least 6 to 8 mm each time (5). Moreover,
further potential improvements related to greater
coverage by 64-slice, 256-slice, and 320-slice multi-
detector computed tomography (MDCT) are also
predicated on the ability to reduce (or eliminate) the
time required to image 2 different cardiac slices (or a
group of slices) in the axial direction, given the
complex 3D coronary motion mentioned earlier (5,6).
Similarly, the use of cardiac gating, fast gantry rotation
(300 to 500 ms), short breath-holds (12 s or less), and
beta-blockers (oral and/or intravenous) to decrease
motion and increase the diastolic period, all of which
have become standard strategies in single-source 64
MDCT coronary angiography, have the same primary
objective: to control coronary artery motion in 3D
space during the cardiac cycle. Finally, the ability to
combine partial images from different cardiac cycles
(i.e., multisegmented reconstruction) has also been
implemented for the same purpose, but does require
synchronization of gantry rotation to the patient’s
heart rate to be effective (7).
The optimal use of such advanced technology
requires not only the identification of correct clin-
ical indications for coronary CT angiography, but
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188lso the standardization of imaging protocols and
ethods to process and interpret images by trained
ersonnel. In this regard, the first reports of multi-
enter studies performed at different sites in the
orld (8,9) suggest that such implementation is
ossible and realistic. The recognition of coronary
isease has obvious implications, given the wide-
pread prevalence of CAD in both developed and
eveloping countries (10). In this regard, the avail-
bility of noninvasive robust technology to guide
he diagnosis and management of CAD is of
aramount importance. On the other hand, the
otential risks, including excessive radiation (11),
epresent concerns that require enhanced investiga-
ion and continued development.
The potential for improved performance facing the
echnical challenges mentioned earlier, and the need
o achieve them at lower radiation exposure, continues
o foster the unprecedented development of coronary
T angiography seen in the last few years. Prospective
ating and single-beat exposure with complete cover-
ge to decrease exposure time are promising strategies
o reduce radiation. They have been implemented in
ifferent platforms and have enabled safer procedures
f good quality. Given the recent acceleration in the
evelopment of cardiovascular CT, it is difficult to
redict what will be the ultimate system to be em-
loyed in the assessment of CAD. From a cardiac
tandpoint, greater temporal resolution from multiple
ources and complete coverage are both highly desir-
ble. They will always have to be balanced against the
oncomitant need for radiation reduction. In this
egard, it is important to notice that since the imple-
entation of coronary CT angiography, a beneficial
ocietal awareness relative to radiation risks in routineJ Am Coll Cardiol Img 2008;1:177–86. 25:38–44.f nuclear procedures and the appropriateness of
outine coronary CT angiography (11).
These exciting developments and accompanying
oncerns lead us to believe that it is likely that
oronary CT angiography procedures in the future
ill be tailored to different types of clinical presen-
ations and preventive needs. On one side, symp-
omatic patients with low probability for CAD or
symptomatic individuals with multiple risk factors
such as strong family history of premature infarc-
ion or sudden death) will likely benefit most from
rocedures with low radiation levels below 1 to 2
Sv. For this purpose, measures of atherosclerotic
oad and plaque composition (12) will likely be
oupled to the quantitative assessment of the degree
f lesion stenosis (3–5,12,13). On the other end of
he spectrum, patients with advanced CAD will
ikely benefit the most from examinations that
ould include not only the assessment of coronary
natomy and plaque morphology, but also from the
valuation of ventricular chamber size and function,
yocardial perfusion (14,15), and viability (16,17).
herefore, it would be important to develop algo-
ithms that limit test redundancy and unnecessary
herapy, allow ultimate reductions in cost and radi-
tion, and provide a reliable answer to both the
hysician and the patient. In this regard, the study
y Achenbach et al. (3) represents another impor-
ant step forward.
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